This article reviewed the transport mechanism of polycationic compounds across rat intestinal and renal cell membranes. The inside negative diŠusion potential stimulated the initial uptake of dicationic compounds into intestinal brush border membrane vesicles, and a good correlation was observed between lipophilicity and the amount of diŠusion potential dependent transport of the dications. On the other hand, triand tetracationic compounds were not aŠected by the diŠusion potential because of their much lower lipophilicity. The membrane surface potential aŠected to the transport of polycationic compounds, similar to monocationic compounds. Therefore it appears that the membrane surface potential plays a common role in the transport of monoand polycationic compounds across cell membranes. On the intestinal basolateral membrane, it was found that there was a Na ＋ /putrescine symporter. This recognized dicationic compounds and transported them from the blood into intestinal cells. This transporter did not recognize spermine and spermidine. Furthermore, we found a novel transport system, a Na ＋ /spermine antiporter, on the rat renal brush border membrane. This transporter recognized aliphatic polycation, which has more than four amino groups, and actively secreted spermine and trientine into the renal proximal tubules in vitro and in vivo. However, this transporter did not recognize trientine copper complex. These results are useful for the prediction of the intestinal absorption and renal excretion of polyamine derivatives.
Membrane vesicles (20 ml) were suspended in 100 mM potassium gluconate, 100 mM D-mannitol, 20 mM Hepes/Tris buŠer (pH 7.5) and with (inside negative) or without (control) 7 mg/mg protein of valinomycin. Uptake study was performed by adding an incubation medium (100 ml) containing 20 mM Hepes/Tris buŠer (pH 7.5), 100 mM D-mannitol, 100 mM sodium gluconate and 1.2 mM diamines. Each column represents the mean with S.E. of 6 12 determinations.  : Signiˆcantly diŠerent from control, p＜0.05,   : p＜0.01, N.D.: not diŠerent. Membrane vesicles (20 ml) were suspended in 100 mM KCl, 100 mM D-mannitol and 20 mM Hepes/Tris buŠer (pH 7.5). Uptake study was performed by adding an incubation medium (100 ml) containing 20 mM Hepes/Tris buŠer (pH 7.5), 100 mM D-mannitol, 100 mM NaCl, 2.4 mM putrescine and 1.2 mM polyamines. Each column represents the mean with S.E. of 9 determinations.  : Signiˆcantly diŠerent from control, p＜0.01,   : p＜0.001.
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